Molecular analysis of the chemoprotective effects of topical sunscreen and vitamin C in preventing UV-induced and reactive oxygen species-induced DNA damage, respectively, using the PCR inhibition methodology.
We have developed a PCR-based technique which has previously been shown to be capable of detecting DNA damage (Adducts, strand breaks) induced by carcinogens. We wanted to explore the possibility of detecting anti-carcinogens with this methodology through a corresponding reduction in DNA damage induction. We have used a PCR-based system which relies on the fact that Taq polymerase cannot amplify damaged DNA efficiently. We immobilised DNA in microtitre plates and exposed them to UV-B light and hydrogen peroxide. In addition, we tested the capacity of sunscreens and ascorbate (vitamin C) to ameliorate the DNA damage caused by UV-B and hydrogen peroxide, respectively. We have shown that in the case of UV-B, sunscreens can effectively reduce the amount of DNA damage induced. This appears to be dependent upon the Sun Protection Factor of the sunscreen, with SPF 35 sunscreens protecting DNA particularly well. We found that both hydrogen peroxide and ascorbate were capable, at high doses, of inducing DNA damage. When mixed, ascorbate effectively increased the DNA damaging effect of hydrogen peroxide. We have shown that the PCR inhibition method may be suitable for untangling the complex carcinogenic/anticarcinogenic aspects of factors in the diet and environment. However, the DNA damaging effect of ascorbate must be viewed in the context of the high concentrations used here.